Abstract This paper describes a community-based participatory research program with Alaska Native people addressing a community need to reduce tobacco use among pregnant women and children. Tobacco use during pregnancy among Alaska Native women is described along with development of a community partnership, findings from a pilot tobacco cessation intervention, current work, and future directions. Among Alaska Native women residing in the Yukon Kuskokwim Delta region of western Alaska, the prevalence of tobacco use (cigarette smoking and/or use of smokeless tobacco) during pregnancy is 79%. Results from a pilot intervention study targeting pregnant women indicated low rates of participation and less than optimal tobacco abstinence outcomes. Developing alternative strategies to reach pregnant women and to enhance the efficacy of interventions is a community priority, and future directions are offered.
community need to reduce tobacco use among pregnant women and children. Tobacco use during pregnancy among Alaska Native women [cigarette smoking and/or use of smokeless tobacco (ST)] is described along with development of a community partnership, findings from a pilot cessation intervention, current work, and future directions.
Tobacco Use Among Alaska Native Pregnant Women
Tobacco use during pregnancy is a major public health problem in the USA. In the USA the prevalence of cigarette smoking during pregnancy is 14% with the highest rates observed for Alaska Native (36%) and American Indian (21%) women [1] . Prenatal use of ST is <0.05% among US women [2] . However, the use of noncigarette forms of tobacco including homemade forms of ST is prevalent or gaining in popularity in many parts of the world among girls and women of reproductive age, with estimates of prenatal ST use ranging from 6% to 17% [3, 4] . Both cigarette smoking [5, 6] and ST use [7] [8] [9] [10] during pregnancy pose substantial risks to maternal and fetal health.
The adverse effects of tobacco use on maternal and infant health outcomes are especially relevant for populations with a high prevalence of tobacco use such as Alaska Native people [11] . In 2007, in Alaska, the prevalence of current smoking (38% vs. 19%) and ST use (13% vs. 4%) was higher among Alaska Native adults compared with nonnative people [12] . Using the Alaska Pregnancy Risk Assessment Monitoring System (PRAMS) data, among Alaska women who delivered a live birth in 2003, the prevalence of ST use, cigarette smoking, and any tobacco use during pregnancy was 17%, 26%, and 41% for Alaska Native women compared with 0.4%, 15%, and 16% for White women, respectively [13] . Prenatal ST use among Alaska Native women was higher for those residing in the western region of Alaska where nearly 60% of women used ST. Similarly, among 832 Alaska Native women from the Yukon Kuskokwim (Y-K) Delta region of Introduction This paper describes a community-based participatory research program with Alaska Native people addressing a western Alaska and enrolled in the WIC program, we found that 48% used tobacco in the 3 months before pregnancy, 79% reported prenatal tobacco use, and 70% used tobacco at 6 weeks postpartum [14] . During pregnancy, 37% reported ST use only, 19% smoked cigarettes exclusively, 23% used both, and 21% reported neither. In addition, pregnancy appears to be a high-risk period for initiation of tobacco use; of the 432 women reporting no use of tobacco 3 months before pregnancy, 324 (75%) reported prenatal tobacco use, of which 78% used ST exclusively.
The Y-K Delta region has a total population of 25,000, and Alaska Natives of this region are of Yup'ik or Cup'ik ethnicity. A common form of ST used is Iqmik, a mixture of tobacco leaves and fungus ash [15] . This homemade ST product may result in higher maternal and fetal nicotine exposure than use of other tobacco products [16] . The addition of ash raises the pH of the tobacco, increasing the amount of free (unionized) nicotine available for absorption thus enhancing its addictive properties [15] , and increasing the available levels of carcinogens [17] . Our focus group works with pregnant women, and other Alaska Native adults suggest that Iqmik is perceived as safer to use during pregnancy than other tobacco products [18] . One reason why Iqmik is perceived as safer is because it contains "natural" ingredients, e.g., ash.
The high prevalence of tobacco use during pregnancy suggests that cessation interventions targeting Alaska Native women are a public health priority [19] . Although several decades of research have focused on interventions for pregnant smokers, except for our pilot work [20] interventions evaluated among AI/AN pregnant women do not exist [21, 22] . The updated clinical practice guideline [22] highlighted the need for development of effective interventions and delivery strategies for pregnant tobacco users generally and especially populations that carry a disproportionate burden from tobacco such as AI/AN women.
Development and Continuation of a Successful Community Partnership
We learned through focus groups [18] that the health and welfare of the children is paramount to the Y-K Delta Alaska Native community. Together with the Yukon-Kuskokwim Health Corporation (YKHC) and Alaska Native Tribal Health Consortium (ANTHC) Board, the Mayo Clinic Cancer Center developed a long-term plan to address this community need. Our work together over the past 10 years has focused on development of programs to reduce tobacco use among pregnant women and children. Figure 1 shows the timeline over which the partnership was developed, and it continues to be a successful collaboration.
In the ANTHC in Anchorage and at the YKHC in Bethel to discuss community needs relevant to tobacco use. Next, 12 focus groups were conducted in the Y-K Delta region to assess community needs, interest in stopping tobacco use, and preferences for cessation interventions. Four of the 12 focus groups were conducted with pregnant women and two with adolescent tobacco users. Since then, our research has focused on examining the prevalence of tobacco use among Y-K Delta pregnant women [14] and among adolescents [23] , conducting qualitative work among adolescent tobacco users to assess intervention preferences [24] , and development and pilot testing of a tobacco cessation intervention for pregnant women [20, 25] . Currently, with funding from NIDA, a study is ongoing that involves development and pilot testing of a tobacco cessation program for Y-K Delta Alaska Native youth (R01 DA 025156). A recently funded study through the NCI Community Networks Program (U54 CA153605, PI: Dr. Judith Kaur) will develop and examine the efficacy of a biomarker feedback intervention for Alaska Native pregnant women seen at the Alaska Native Medical Center in Anchorage. This study will involve collaboration between the Mayo Clinic Cancer Center with the ANTHC and Southcentral Foundation.
Pilot Intervention During Pregnancy for Alaska Native Women
We learned in our prior focus group study [18] that personal stories from Y-K Delta Alaska Native people were seen as an acceptable and potentially effective intervention component in addition to education on the adverse effects of Iqmik use. Two important learning mechanisms among Alaska Native people are role modeling and storytelling [26] . Storytelling has been used to preserve traditions of the AI/AN culture, overcome cultural barriers to health behavior change [27, 28] , and serve as social modeling and teaching tools [29] . Based on our qualitative findings, we developed a targeted tobacco cessation intervention for Y-K Delta pregnant women [20] . As part of the treatment development process, individual interviews and focus groups were conducted with pregnant women and family members to obtain feedback on the intervention components. The intervention included counseling by an Alaska Native counselor based on the five As along with pregnancy and culturally specific self-help materials, a state of the art tobacco cessation intervention for pregnant women [22] . The five As are: ask about tobacco use, assess the woman's interest in quitting, advise the woman to quit, assist the woman in quitting, and arrange for follow-up and were adapted to be culturally appropriate. Counseling was conducted at the first prenatal visit lasting 15-25 min and at four 10-15-min telephone follow-up calls. The intervention also included a video of personal stories of pregnant women or women who had children as well as family members that was filmed in the Y-K Delta region. Based on a social cognitive theoretical framework [30] , the women served as role models to reinforce self-efficacy and positive outcome expectancies of quitting tobacco for the pregnant woman, her baby, and her family. Women explained how they quit tobacco using positive cultural activities such as berry picking. Family members and other community members on the video reinforced the women for remaining tobacco free.
The intervention was evaluated in a pilot randomized trial with the control condition comprising brief (5 min) counseling at the first prenatal visit using the five As. Recruitment occurred over 8 months with a target sample size of 60 women. Incentives were not offered for participation, but those enrolled received remuneration for completion of the follow-up assessment in late pregnancy (week 36 gestation). Prenatal care and WIC providers referred the woman to the study coordinator located at the Nicotine Control and Cessation Program if she was a current tobacco user, ≤24 weeks pregnant, and interested in participating.
A total of 293 women were identified as potentially eligible and referred, with >24 weeks gestation being the most common reason for ineligibility. Of those referred, 81 (28%) did not keep their appointment and 212 (72%) were screened. Of those screened, about half (54%, n0114) were ineligible because they reported not using tobacco, 59 (28%) were not interested in participating, 4 (2%) were excluded based on other eligibility criteria, and the remaining 35 women (16%) provided consent and were enrolled. Among the 59 "not interested," reasons cited for nonparticipation were not ready to quit and lack of time to complete the counseling at the visit due to the need to catch the scheduled flight back to their village. However, when the study coordinator offered to conduct the counseling by telephone, participation did not increase.
Participants rated the intervention as highly acceptable, and retention was good with 83% completing the follow-up in late pregnancy. However the biochemically verified abstinence rates were not optimal (0% for the intervention, 6% among the controls). We concluded that alternative approaches are needed to enhance the reach to pregnant women and improve the efficacy of interventions.
Current Work and Future Directions
The low rate of participation in our pilot intervention suggested that the program was not feasible or acceptable to pregnant women. Continued efforts to reduce tobacco use among pregnant women are an essential component of a regional plan to significantly improve maternal and infant health. Next steps include qualitative work to explore options for attracting women to cessation programs and cultural beliefs and other reasons surrounding Iqmik and other tobacco use during pregnancy. In addition, women's preconceptions about research should be explored. Of interest was the finding that about half of pregnant women screened for our pilot intervention study stated they did not use tobacco, even though they reported using tobacco on the same day to their provider. In addition, 28% of referred women did not show to their appointment with the study coordinator. Anecdotal reports from the women who did not participate indicated there was perceived stigma associated with attending the Nicotine Control and Cessation Program. To reduce the perceived stigma of tobacco use as an enrollment barrier, future studies could consider addressing tobacco use within the context of traditional health and wellness or "healthy pregnancies." There is some evidence that interventions focused on lifestyle or wellness enhances participation among pregnant tobacco users [31, 32] and increases effectiveness for smoking cessation during pregnancy [33] and the postpartum period [34] . With a focus on health and wellness, nontobacco users could be enrolled to reduce the perceived stigma of study participation and also because many start using tobacco in pregnancy.
Our prior work indicates women are seen for their first prenatal visit relatively late in pregnancy with about 44% seen in the third trimester [14] , and most women were ineligible for our pilot intervention because they were at >24 weeks gestation. Thus, research could explore recruitment of women at the time of the pregnancy test that is done by village-based health aides to reach women earlier in pregnancy. A positive pregnancy test could be an opportune time to offer an intervention for women irrespective of their current tobacco use status and would reduce barriers associated with lack of time to complete the intervention at prenatal care visits. In addition, tobacco control efforts targeting the entire community, not just pregnant women, may yield greater reductions during pregnancy. For example a community-wide social marketing campaign could be developed to address tobacco use in pregnancy [33] . There are also opportunities to utilize elders and other local community members to promote tobacco cessation, i.e., through community presentations and providing individual support to pregnant women [35] .
The perception that ST use is safer during pregnancy than cigarette smoking [18] may account for the high initiation of ST use among women reporting nontobacco use 3 months prior to pregnancy [14] and could have posed barriers to participation and successful quitting in our pilot intervention. In addition, the most frequently recommended enhancement to the intervention among our pilot participants was to provide more objective information on the risks of Iqmik/ST use for the baby. A current study based at the Alaska Native Medical Center will document fetal nicotine and carcinogen exposure among pregnant cigarette smokers and ST users (U54 CA153605). The project will enroll 150 maternal-infant pairs with assessments conducted during pregnancy and at delivery. The infant's exposure to the tobacco specific nitrosamine 4-(methylnitrosamine)-1-(3-pyndyle)-1-butanone (NNK) will be assessed. NNK is a potent carcinogen, thought to contribute to lung and pancreatic cancer [36] . NNK is a likely contributor to oral cancer in ST users and induces oral tumors in rats [37] . Information of this type may be useful in motivating Alaska Native pregnant women to avoid tobacco use during pregnancy. Based on the biomarker findings, we will develop and test a novel biomarker feedback intervention relating cotinine concentrations in the urine of pregnant women with the woman and infant's likely exposure to NNK on tobacco cessation outcomes in late pregnancy In summary, through development of a successful partnership, a great deal of progress has been made in the past 10 years toward developing interventions to reduce tobacco use among Alaska Native pregnant women. This worked included assessing community needs and intervention preferences, documenting tobacco use prevalence, and development and testing of a pilot tobacco cessation intervention.
Ongoing and planned future studies should yield additional findings that will advance the science and reduce health disparities in these communities.
